Characterization of class 1 integrons 172 In order to characterize the complete structure of the class 1 integrons, the sul1 173 and qacEΔ1 (3'-CS) genes were amplified, using specific primers in the class 1 174 integrase positive isolates. Hence, the primers Sul1F-Sul1R [24] and qacEΔ1F-176 in the variable region, the primers Hep58 and Hep59 were used according to White et 177 al 2000 [26] . The sequence of the primers and the PCR conditions are collected in Table   178 1. All PCR products were cloned in the pCR2.1 TOPO TA (Invitrogen, USA) plasmid 179 and sequenced. All sequences were analysed using the BLAST program [27] and the 180 variable regions were assembled using the CLC Genomics Workbench 10 (QIAGEN).
181 The complete sequence of the integrons were deposited in the GenBank database.
182 Accession numbers of the complete class 1 integrons described are collected in Phylogenetic relationship of the class 1 integrase proteins 186 In order to identify the origin of class 1 integrase proteins, the full sequence was 187 amplified using the primers int01-F and int01-R (Table 1) 
Prevalence of integron-integrase elements in florfenicol and
199 oxytetracicline isolate-banks 200 In order to determine the prevalence of the three types of integron-integrases 201 elements, the search was carried out by PCR in both banks of resistant bacteria. We 202 were able to identify that 100% of the isolates from both banks was positive for class 1 203 integrases (Tables 2 and 3 ). However, we were not able to find class 2 and 3 integrases.
204 Furthermore, a search for the conserved elements of class 1 integrons of genes sulI and 205 qacE∆1 was made. One of the most important findings is that, despite all isolates of FB 206 were positive for the class 1 intagrase, none of them was a carrier for the genes sulI and 207 qacE∆1 (Table 2) . Likewise, 57% of the isolates showed the gene sulI in OB, while 208 only 27% showed the gene qacE∆1. Similarly, 23% showed both genes, which is the 209 typical structure of a class 1 integron. Without a doubt, the most important feature of an 210 integron is its variable region. Out of the 44 isolates of OB, only four were positive for 211 the variable region ( 
Identification of gene cassettes in class 1 integrons 231
In order to identify possible resistance genes contained in the positive variable 232 regions found in the bank of oxytetracycline resistant bacteria, the potential gene 233 cassettes, amplified from the variable region, were sequenced and identified (Table 4) . 242 proteomaculans showed the same gene cassette with the gene dfrA14 (Figure 1) . The 243 other strains containing the genes sulI and qac∆E, in the typical structure of a class 1 244 integron, showed no gene cassettes in the variable region, which implies that the system 245 has a great potential to incorporate and express new antibiotic resistance genes.
246 Nonetheless, it is important to note that none of the antibiotic resistance genes to 247 florfenicol and oxytetracycline described in both banks by Higuera-Llanten et al 2018
248 [14] are found in the integrons of the isolated bacteria. Currently, a complete 249 metagenomic analysis is being carried out to find the relationship between these 250 resistance determinants and these genetic elements that could probably be established in 251 non-culturable bacteria. 
312
The occurrence of the three classes of integrons-integrases in the environment 313 has been studied in different works, especially the abundance of class 1 integrons-414 them contained genes for resistance to florfenicol or oxytetracycline either, which are 415 the most used antimicrobials in salmon farming in Chile. These results are fully 416 validated in this work.
417
With the data obtained in the present study, we can conclude that the presence of 418 integron-integrase elements is highly abundant in the gut microbiota in farmed Atlantic 419 salmon subjected to treatments with high doses of antimicrobials florfenicol and 420 oxytetracycline. In addition to this, we can say that these elements apparently come 421 from land human activities like clinical settings and/or animal husbandry, since the class 422 1 integrase gene is identical to that found in human pathogenic bacteria of clinical 423 importance such as P. aeruginosa or A. baumanii. Thus, the contribution of the human 424 activity is could be the main cause of dispersion and dissemination of ARGs in natural 425 environments; also, the large amount of antimicrobials used in aquaculture only favours 426 the maintenance and perpetuation of these elements in the environment. This becomes 427 even more delicate since, if we consider the gut microbiota of fish as a "semi-isolated"
428 system from the environment and due to its direct contact ability with the used 429 antibiotics, it could become the perfect place for genetic exchange to occur between 430 bacteria from different environments. Hence, the gut microbiota of fish treated with 431 high doses of antibiotics could become an ideal reservoir for ARGs, which have a high 432 probability of being dispersed through the faeces, loading the marine environment with 433 these types of genetic elements. The high use of antimicrobials requires a quick 434 solution, consequently, the different production companies are already beginning to take 435 measures to reduce the use of antimicrobials, in the hope that by the year 2020, the use 436 of these drugs is reduced by at least 50%. 
